Abstract. This paper presents a multiagent system that use an autonomous deliberative case-based reasoningagent to design an efficient working day. The system has been developed to plan and distribute tasks in a health care scenario, specifically in geriatric residences. This model generates a planning of tasks, minimizing the resources necessary for its accomplishment and obtaining the maximum benefits.For this purpose, the queuing theory and genetic algorithms have been include in a CBRarchitecture to obtain an efficient distribution. To evaluate the model, the obtained results have been compared with a previous method of planning based on neural networks.
Introduction
During the last three decades the number of Europeans over 60 years old has risen by about 50%. Today they represent more than 25% of the population and it is estimated that in 20 years this percentage will rise to one third of the population, meaning 100 millions of citizens [1] . This situation is not exclusive to Europe, since studies in other parts of the world show similar tendencies. In the United States of America, people over 65 years old are the fastest growing segment of the population and it is expected that in 2020 they will represent about 1 of 6 citizens totalling 69 million by 2030. Furthermore, over 20% of people over 85 years old have a limited capacity for independent living, requiring continuous monitoring and daily care, for this reason it is important to create a task planner and control system for elderly people.
Carolina Zato . Ana de Luis . Juan F. De Paz Department of Computer Science and Automation, University of Salamanca Plaza de la Merced, s/n, 37008, Salamanca, Spain e-mail: {carol_zato,adeluis,fcofds}@usal.es Nowadays, a great amount of dynamicproblems can be considered as planning problems. In this kind of problems the aim is to obtain a plan, as well as obtaining a scheduling of the actions along the time, assigning the necessary resources and taking into account restrictions like the benefits. Practical planning has been applied in many different fields and has been combined with different artificial intelligence techniques [2] [10]. One of the main challenges has been the development of intelligent systems focused on the improvement of health care sciences that can be applied in hospitals, residences, etc. [3] .
The system presented in this paper includes deliberative agents using a casebased reasoning (CBR) architecture, as a way to implement adaptive systems to improve assistance and health care support for elderly and people with disabilities. Agents in this context must be able to respond to events, take the initiative according to their goals, communicate with other agents, interact with users, and make use of past experiences to find the best plans to achieve goals.The planning model is performed by applying CBR systems [5] . The CBR system integrates into various stages of reasoning, techniques to estimate resources based on queuing theory and planning using genetic algorithms.
The planner has been included into the ALZ-MAS multi-agent system [4] [7] . ALZ-MAS generates the distribution of tasks among the personal taking into account their abilities and allowing the dynamic distribution of tasks according to their profiles.ALZ-MAS facilitates carrying out tasks in a ubiquitous way, such as plans generation for nurse's and doctors working days, or patient and task assignation. These tasks are executed in a distributed way inside the intelligent environment and are independent of the location of the processing devices due to the use of mobile devices and wireless networks. The previous planner of ALZ-MAS calculated the distribution of tasks using neural networks to establish the final sequence of actions. Now, this model has been improved using the queuing theory and genetic algorithms.
This article is divided as follows: section two presents the proposed model and section three describes the results obtained and the conclusions.
Proposed Model
The model proposed in this paper focuses on developing a planning mechanism to coordinate the agents. The roles of the agents are:
1. Patient role. It manages the patient's personal data and behaviour (monitoring, location, daily tasks, and anomalies). Every hour validates the patient location, monitors the patient state and sends a copy of its memory base to the manager agent in order to maintain backups. 2. Personnel role. It represents the different workers. This role can have different specializations according to the profile of the workers and his capabilities. In this case, the specialized profiles are doctors, nurses and nurse assistants. 3. Planner role. Design the overall plan to be implemented by the organization.
Sets the number of personnel agents and makes the distribution of tasks depending on the specialized role they play. Replan depending on the size of the input queue or inability to accomplishwith a plan.
